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Introduction
One way to search for physics beyond the Standard Model is to search for decays that are forbidden or predicted to occur at a negligible level. Observing such decays would constitute evidence for new physics, and measuring their branching fractions would provide insight into how to modify our theoretical understanding. For example, the absence of flavor-changing neutral currents (FCNCs) in kaon decays led to the prediction of the charm quark [1] , and the observation of B 0 − B 0 mixing, a FCNC process, indicated a very large top-quark mass [2] . Till now, the rare and forbidden charm decays have been less informative and less extensively studied. FCNC processes in charm decays are highly suppressed by the Glashow-IliopoulosMaiani (GIM) mechanism [3] , and can only occur via higher-order diagrams within SM , but the estimated branching fractions are 10 −8 to 10 −6 [4] . Such a small branching fractions are touching the sensitivity of current experiments. However, if additional new particles or mechanism exist, they could contribute additional amplitudes that would make these modes observable. Thus, the hints of D + FCNC decays might provide indication of non-SM physics or of unexpectedly large rates, such as at 10 For the e + e − annihilation experiment around the ψ(3770) peak, the D mesons are produced in pairs, i.e., if a D meson is reconstructed in an event, which is called a singly tagged D event, there must exist a D meson in the recoiling side. If the pair DDis fully reconstructed in an event, the event is called a doubly tagged DD event.
Traditionally, there are two methods to perform the searching for the rare/forbidden decays. One is based on singly tagged events which will provide large statics with high backgrounds, another is using doubly tagged events presenting extremly low backgrounds while bad statics (see table 2 ). On which technique a searching will employ depends on both background contaminations and the statistics. 3 D
To searching the decays of D + → h ± e + e ∓ , where h means K/π, we check the accepted events in the signal boxes in the scatter plots of M BC versus ∆E which are shown in figure 1. The signal box, which are kept blind before cuts optimizing and backgrounds studies based on MC and sideband data, is deined with the mean value and the resolution of M BC and ∆E determined from MC simulations, i.e. |∆E − ∆E mean | < 3σ ∆E and |M BC − M D + | < 3σ M D + , where ∆E mean is the mean value of the ∆E distribution, M D + is the D + nominal mass, σ ∆E and σ M D + are the corresponding resolutions. Events falling into the signal box, shown as blue rectangle in figure 1, are taken as candidate signal events. Table 3 summarizes the numbers of events inside (N data inside ) and outside (N data outside ) the signal boxes, the scale factors (f scale ), detection efficiencies (ǫ), systematic uncertainties (∆ sys ), calculated upper limits for the observed events (∫ 90 ) and branching fractions (B). The upper limits on the numbers of these decays is determined by utilizing a frequentist method [14] with unbounded profile likelihood treatment of systematic uncertainties, where the number of the observed events is assumed to follow a Poisson distribution, the number of background events and the efficiency are assumed to follow Gaussian distributions, and the systematic uncertainty is considered as the standard deviation of the efficiency. To suppress the backgrounds from QED continuum processes, potential ψ(3770) → non − DD decays, as well as D + D decays, we perform a double tag technique in the analysis. In this work, singly tagged events are selected as the first step, then γγ final states will be investigated in the system recoiling side.
Single tag candidates are selected by reconstructing a D 0 in one of the following five hadronic final states: [16] . The absolute branching fraction for the signal mode is determined as,
where i runs over each of the five tag modes, N tag and ǫ tag are the single tag yield and reconstruction efficiency, and N tag,γγ and ǫ i tag,γγ are the yield and efficiency for the double tag combination of a hadronic tag and a D 0 → γγ decay. We extract the single tag yield for each tag mode and the combined yields of all five modes from fits to M tag BC distributions. The signal shape is derived from the MC simulation which includes the effects of beam-energy smearing, initial-state radiation, the ψ(3770) line shape, and detector resolution. We then convolute the line shape with a Gaussian to compensate for a difference in resolution between data and our MC simulation. Mean and width of the convoluted Gaussian, along with the overall normalization, are left free in our nominal fitting procedure. The background is described by an ARGUS function [17] , which models combinatorial contributions. In the fit, all parameters of the background function are left free, except its endpoint which is fixed at 1.8865 GeV/c 2 . Figure 2 shows the fits to our tag-candidate samples. Although we can suppress most of the background with the double tag method, there remain residual contributions from continuum processes, primarily doublyradiative Bhabha events for K tags and e + e →for other modes. In order to correctly estimate their sizes, we take a data-driven approach by performing an unbinned maximum likelihood fit to the two-dimensional distribution of ∆E γγ versus ∆E tag , as shown in figure 3 . We use ∆E γγ distributions rather than M γγ BC distributions as the background from non-DD decays is more easily addressed in the fit. Also, the background from
BC at the same place as the signal does, whereas it is shifted in ∆E γγ . The fitting ranges are |∆E γγ | < 0.25 GeV and |∆E tag | < 0.1 GeV. These wide ranges are chosen to have adequate statistics of the continuum backgrounds in our fit. For the signal and the D → π 0 π 0 background, we extract probability density functions (PDFs) from MC simulations. of functions. In the ∆E tag dimension we use a Crystal Ball function (CB) [18] plus a Gaussian, and in the ∆E γγ dimension, we use a second-order exponential polynomial function. In our nominal fitting procedure, we fix the following parameters based on MC: the power-law tail parameters of the CB, the coefficients of the polynomial, and the mean and the width of the Gaussian function. The normalization for the background from all other D 0 D 0 decays is left free in the fit, as are the mean and width of the CB and the ratio of the areas of the CB and Gaussian functions. Figure  3 shows projections of the fit to the DT data sample onto ∆E γγ (top) and ∆E 0 → γγ is consistent with the upper limit previously set by the BABAR Collaboration [19] . Our result is the first experimental study of this decay using data at open-charm threshold, where the backgrounds from non-DD decays can be effectively suppressed. The resulting upper limits are still above the Standard Model predictions, no hints for New Physics have been found yet.
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